Long-Range collisions enhance cross-field diffusion, heat transport, and viscosity by orders of magnitude over classical predictions. Impurity species are formed through ionization and chemical reactions with the background gas at a pressure P ≈ 10 -9 Torr. Experiment L eff = 11.01 cm L p = 9.9 cm R p = 0.52 cm n 7 = 1.79 cm -3 T = 2.4 x 10 -3 eV
Cold Fluid Theory
In a trapped non-neutral plasma, Langmuir waves are called Trivelpiece-Gould (TG) waves.
Detected Wave Signal
Plasma wave is detected as the induced image charge on a confinement ring Time evolution of detected response is fit by overlapping sine waves, and the damping is the exponential decay of this amplitude. 
Basic Idea
Ions are accelerated by the wave electric field as eE/M s producing a disparity in the velocity of different species. Inter-species collisions then cause drag forces, which damps the wave.
Relative Fluid Velocity of Mg + Isotopes
Measurements of the parallel velocity distribution coherent with the wave-phase
Heavier Mg+ isotopes move slower in the wave electric field in agreement with theory ( ) Reducing the overlap between the species will reduce the drag damping.
Below T ≈ 10 -3 eV, the collisionality exceeds the wave frequency.
Relative velocity between species is diminished by frequent collisions reducing the drag damping.
Damping of Different Density Plasmas
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The maximum measured damping rate (arrows) occurs at higher temperatures as the plasma density is increased Similar quantitative agreement with theory assuming long-range collisions (solid curves) over a factor of 7 change in density
